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Magnetron Specifications 
 
Background:
 
Currently, there are 43 commissioned ARSR 1&2 sites in the NAS. The ARSR 1&2 transmitter uses 
a 5J26 model magnetron to supply the RF drive for the Amplitron, which is the final amplification 
stage of the transmitter.  This specification references and includes drawings from the 5J26 model 
magnetron, specification number QC-E-1/480D.  The output power and side lobe specifications for 
the ARSR 1&2 are the only noted differences from the QC-E-1/480D specifications.   
 
Magnetron Specifications (for ARSR 1/2 Application):
 
DESCRIPTION:  Magnetron- pulsed type, mechanically tunable (1220 to 1350 MHz), 630 KW 
rated output peak power (at output of magnetron), or 500 KW peak power at forward power port of 
directional coupler in the ARSR 1&2 Radar system (see Figure 3 and Table 1 for location of 
directional coupler and dB loss vs. frequency), forced air-cooled, external fixed magnet (1400 Gauss). 
 
ABSOLUTE RATINGS:   
            Tunable                  Tuner  
Parameter:   Ef     if(surge)    tk    tpc    Freq.   Du      epy     ib     Pi     VSWR   T(anode)   torque 
Unit:         V       a               sec   us   MHz     ---       kv      a      W                       C             in.-oz 
Maximum:  26.0    4             300   6.0   1375  .0025     34     55   1,725   1.5:1      125           128 
Minimum:   ----     --             180   1.0     ---     -----     --       --     ----      ----         ---             ---  
        (Note 7) 
 
PHYSICAL CHARACTERISTICS: 
 
Dimensions:  See Figure 1  Cathode:  Unipotential, oxide coated 
Mounting Position: Any                 Weight:  20 pounds (approximately) 
 
TEST CONDITIONS: 
Parameter:             Ef     tpc      trv    tfc       Du         H        VSWR      Ib          Frequency
Unit:       V          us       us       us         ---      Gauss       ----       mAdc      F1=1280 MHz 
Test Condition 1:            F2=1300 MHz 
Maximum:             ---      2.20    0.26    ---        ---        ----        1.10:1     ----            F3=1315 MHz 
Nominal:     15.5    2.00    ----     0.25  0.00072  1400        ----         min 30   F4=1330 MHz 
                    max 32   F5=1350 MHz 
Minimum:      ---      1.90    0.24    ---        ---        ----          ----        ----         
(Notes 7 & 12) 
 
 
GENERAL: 
Qualification – The magnetron spectrum operating at nominal operating conditions must have a 
minimum of 9dB less power in the first side lobe in comparison to the main lobe.  This is necessary 
for good stable operation with good clutter cancellation from the Moving Target Indicator (MTI) 
receiver of the Radar System this magnetron is used in. 
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METHOD REQUIREMENT/ TEST NOTES/ TEST CONDITIONS/ SYMBOL/ LIMITS/ UNIT 
             Min     Max
 

Quality Conformance 11 --- 
Inspection, part 1 

 
1301 Heater current  7,12 --- Ef=23.5 V If      2.40      3.00     A 
 
4223 Mechanical tuning ---   1 Upper limit F      ---      1375    MHz 
      Lower limit F      1250      ---       MHz 
 
4003 Pressurizing  --- --- 30 psia  ---      ---          ---        --- 
 
4306 Pulse voltage  ---    1   F1,F2,F3, F4, epy      26.5       31.5      kv 
      F5 
4250 Power output  13    1 F1,F2,F3, F4, PO avg.      454        ---      W 
      F5 

F1,F2,F3, F4, PO peak     630        ---      kw 
F5 

4308 RF bandwidth  2,3    1 F1,F2,F3, F4, BW       ---        2.0/tpc  MHz 
      F5 
4315 Starting stability 1,4    2 VSWR=1.5:1 MP       ---           2.0       % 
      F1,F2,F3,F4, 
      F5 
 

Quality Conformance 
Inspection, part 2 

 
1031 High-frequency  --- --- No voltages ---       ---        ---       --- 

vibration 
 
4223 Tuner operating  5,6 ---   Torque       ---       128    in.-oz 

torque 
 
4310 Frequency pulling  ---    1 VSWR-1.5:1 ^F       ---       5.0     MHz 

factor      F1,F2,F3,F4, F5 
       
4311 Frequency pushing  8     1 F1,F2,F3,F4,     ^F       ---       0.5     MHz 

factor     F5 
 
--- Load stability  4      1  VSWR=1.5:1 MP       ---       1.0     %     
      F1 
 

Quality Conformance 
Inspection, part 3 

 
4551 Life test  ---     2 Group D t       500       ---     hr 
 
--- Life test end points 
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4250 Power output  13     1 F1,F2,F3,F4, PO avg.       325      ---     W 
      F5  

F1,F2,F3,F4, PO peak     451        ---      kw 
F5 

 
4308 RF bandwidth  2,3     2 F1,F2,F3,F4, BW       ---     4.0/tpc  MHz 

Periodic-check    F5 
Test      

 
1047 Low-temperature  13     2     tk=300sec(max) PO avg.      325       ---     W 

operation                F1,F2F3,F4, 
     F5  

F1,F2,F3, F4, PO peak     451        ---      kw 
F5 

 
4027 Temperature    9     2     T(anode)-0 to 100    AF/AT      ---       0.03    MHz/ 

             degrees C;F1,F2,F3,F4,F5                                Deg.C 
 
1042 Shock    ---   ---   ---       ---       ---     --- 
 
 
SAFETY REQUIREMENTS:  The magnetron shall comply with FAA Safety Order 3900.19B, 
Chapter 14 Radiation Safety Program specifications. 
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NOTES: 
 
  1. The starting stability test shall be performed on 100 percent of the submitted lot. 
 
  2. Frequency skipping or unstable operation may be encountered at some phase position when  
      the mismatch occurs at the end of a line 8 meters long, or longer. 
 
  3. The RF bandwidth shall be within the limits specified when a VSWR of 1.5: 1 is introduced 
      in the load at a distance of approximately 0.5 meter from the magnetron coupling flange. 
 
  4. The missing pulses (MP), due to any causes, are considered to be missing if the RF energy is 
      less than 70 percent of the normal energy level in the frequency range of 1,280 to 1,350 MHz. 
 
  5. This test shall be conducted over a temperature range of -60 to + 100 degrees C inclusive. The  
      tube shall not be operating during this test. 
 
  6. The tuner drive mechanism shall not be set against either mechanical stop. 
 
  7. The heater surge current shall not exceed 4.0 amperes. 
 
  8. The peak anode current shall be varied between 36 ± 3.6 amperes (from 32.4 to 39.9 amps) at a 
      minimum rate of 50 cycles per second. The ^F measurement is the difference between the  
      frequency extremes measured. 
 
  9. The temperature is to be measured at the point indicated on Figure 1 (side view). 
 
10. The north-seeking pole shall be adjacent to the cathode terminal. 
 
11. Unless otherwise specified, the AQL for all tests listed under quality conformance inspection, 
      part I, shall be 1.0 percent, inspection level IL. 
 
12. A tk of 180 seconds (min) with an Ef of 23. 5 volts is required before test. 
 
13. These average and peak output power measurements are back calculated from the directional 
      coupler of the ARSR 1/2 test bed, and correspond to the power measurements at the output of the 
      magnetron.  A pulse width of 2 usecs and a period of 2778 usecs were used to calculate the 
      average power from the peak power values. 
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NOTES: 
 
a.  This countersink shall be capable of accepting a cone having a 60 degree included angle and 
     base diameter of .234(5.94mm) and shall reject a similar cone having a base diameter of .254  
     (6.45 mm). 
b.  This dimension applies to the tip of the radiator fins. 
c.  The concentricity of these dimensions with respect to each other shall be considered satisfied   
     if they meet the following conditions: Concentric tubes and plug measuring 2.315 (58.80 mm)  
     inside diameter, 1.926 (48.92 mm) outside diameter, 1.600 (40.64 mm) inside diameter and  
     .530 (13.46 mm) diameter shall pass freely into or over these parts to the distances indicated in  
     notes d and f. 
d.  Depth to which the 1.926 (48.92 mm) outside diameter, 1.600 (40.64 mm) inside diameter  
     tube shall penetrate (see note c). 
e.  Zone 'A -A' shall be capable of being inserted between two parallel planes 3.640 (92.41 mm) 
     apart, which are equidistant from the axis of a 2.315 (58.80 mm) diameter tube into which the 
     support tube is inserted. The locating pin shall fall between parallel planes .150 (3.81 mm)  
     apart equidistant from the 'X - X' axis and normal to the above noted planes 3.640 (58.80 mm)  
     apart. 
f.   Depth to which the .530 (13.46 mm) diameter plug shall penetrate (see note c). 
g.  Contour of glass may vary from that shown within limiting bounds defined by concentric  
     cylinders and plugs referred to in note c. 
h.  Gears shall be under flush with respect to gear housing. 
j.   The opening in the support tubing shall be protected by a dust cover when not in use. 
k.  Jack holes .169:005x.594 (4.29 ± .13 x 15.08 mm) deep minimum not including tapered 
     section. 
m. All surfaces in this area shall have a heat resistant finish except gears, gear bearing surfaces,  
     gear supports and gear housings. 
n.  2.312-16N.S. 5-full threads minimum. 
     Maximum major diameter 2.3120 (58J2 mm) 
     Minimum major diameter 2.2980 (58.37 mm) 
     Maximum pitch diameter 2.2714 (57.69 mm) 
     Minimum pitch diameter 2.2629 (57.47 mm) 
     Maximum minor diameter 2.2353 (56.77 mm) 
p.  Reference plane B shall be parallel to either face of the anode. Reference planes B and C shall 
     be at right angles to each other and intersect at the axis of the support tubing. 
q.  The jack shall be concentric with respect to the hole in the boot within .062 (1.57 mm). The 
     centers of the holes in the boot shall be within a radius of.062 (1.57 mm) of the specified 
     centers. 
r.  These two gears rotate clockwise when increasing frequency. 
s.  Complete frequency range covered in approximately 9 1/2 turns of driving gear. 
t.  Visible movable parts shall be free from corrosion, paint or other surface imperfections. The 
     tuning mechanism shall operate over the entire mechanical range with a maximum torque of 8  
     inch pounds applied to the driving gear.  This maximum torque rating shall not be exceeded and is 
     not limited to factors such as gear run out and rough bearings. 
u.  Lubricant shall appear on visible bearing surfaces of all movable parts. 
v.  All screws shall be nonmagnetic, non-corrosive material, or shall have non-corrosive heat 
     resistant finish. Screw heads may be hexagon head, hexagon socket, or straight slotted. 
w. Matched arrows indicate approximate mid band frequencies. 
x.  This round hole shall be concentric with the square hole within .003 (.08 mm). 
y.  In this zone there shall be a concentric clearance of .360 (9.14 mm) diameter centered on axis 
     of rotation of driver gear.  
z.  Cathode-heater lead identification. 
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FAA ACCEPTANCE TESTING:  The output peak power and side lobe specifications shall be 
maintained throughout the entire bandwidth (1280 to 1350 MHz).  Figure 3 illustrates the layout of 
the ARSR 1&2 RF path from the output of the magnetron to the input of the Amplitron.  The 
frequency response of the path depicted in Figure 3 is listed in Table 1.  Acceptance testing shall 
consist of and is not limited to measuring the output peak power at the forward port of the directional 
coupler.  This peak power measurement shall be no less than 500 KW when measured at the 
directional coupler.  If a maximum anticipated insertion loss of approximately 1db is considered for 
all frequencies within the bandwidth, then the calculated output peak power measurement at the 
output of the magnetron can be back calculated to a minimum value of 630 KW peak power. 

 
FIGURE 3: ARSR 1&2 System Layout 

 
 

TABLE 1:  A Typical Frequency Response of RF Path 
                             (from output of Magnetron to input of directional coupler) 

Measured Loss from Magnteron Ouput to
Magnetron Frequency Forward Power port of Directional Coupler

(MHz) (dB)
1280 0.89
1290 1.02
1300 0.82
1310 0.8
1315 0.7
1320 0.75
1330 0.83
1340 0.79
1350 0.84

Average loss (1280-1350MHz): 0.82 dB
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